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Project Description 

• How has the timing and length of growing 

seasons changed over the MODIS era?  

• How do LSP anomalies and trends impact sub-

seasonal and seasonal scale carbon fluxes?  

• How can joint information from MODIS land 

surface temperature and land surface phenology 

be used to characterize the impact of droughts 

on ecosystems?
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MCD12Q2: 22 Years (and counting) of Global Land Surface Phenology
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Progress and Results: Trends in GSL Timing & Length
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Progress and Results: Trends in GSL Timing & Length
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Progress and Results: Trends in GSL Timing & Length
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Progress and Results: Sub-Seasonal & Seasonal Scale Carbon

Xia et al, PNAS, 2015 Gao et al., Global Biogeochemical Cycles, 2023

GPP = 𝛼 . CUP . GPPmax
MODIS GSL and Max EVI do not reproduce results based on tower-based GSL and carbon uptake period

Challenge: MODIS does not capture site-specific variance, esp WRT GPPmax vs EVImax
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Progress and Results: Sub-Seasonal & Seasonal Scale Carbon

Observed vs Modeled GPP Observed vs Modeled GPP Anomalies
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Generalized additive models (GAMs) estimated using gridded met data to capture site-specific 
variance at 73 AmeriFlux sites with 453 site-years of data spanning 4 cover types
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Progress and Results: Sub-Seasonal & Seasonal Scale Carbon

Biogeographic variation in drivers GPP trends
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GPP Trend

Upscaling tower-based results to biome scale in Eastern Temperate Forests



Next Steps

• Synthesize LSP trend results (Moon et al., in prep)

• Continue and extend GPP analysis (Green et al., in prep)

• Analysis of trends and drivers of in arid/semi-arid systems (Choi et al)

• Start looking at LSP-Carbon-Drought signatures

• Publications: 
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